This article evaluates a community-based effort aimed at reducing neonatal mortality. I use nationally representative data from Nepal, where 22 children per 1000 die within the first month of their birth, and evaluate the impact of Community-Based Neonatal Care Package. The identification is based on a before-and-after comparison of outcomes in program districts relative to those in nonprogram districts. I find that the program was successful in encouraging cleaner deliveries for births that took place at home and in increasing prenatal visits to the health center by pregnant women significantly. Despite these positive effects on intermediate outcomes, there is no evidence that the program reduced neonatal mortality. There is also no evidence that the program improved other intermediate outcomes, namely institutional or professional-attended deliveries. While the lack of an effect on a few of the outcomes may be mainly due to supply-side constraints, the findings also suggest the need for a broader examination of the role of the Female Community Health Volunteers.
Introduction
For every 1000 children born, 43 die before their fifth birthday, the majority of them in developing countries (World Bank 2017). Neonatal deaths-deaths which take place before a child reaches 1 month of age-make up about 40% of these deaths (You et al. 2010) . In absolute terms, nearly four million neonates die every year (Lawn et al. 2005 (Lawn et al. , 2009 . Almost all neonatal deaths take place in low-and middle-income countries, with Africa and Southeast Asia accounting for two-thirds of these deaths (Lawn et al. 2005) .
The primary causes of neonatal death are preterm birth, severe infections and asphyxia, which together account for >85% of all neonatal deaths (Lawn et al. 2005) . In Nepal, which is the focus of this article, nearly 35 000 children die before their fifth birthday each year, with two-thirds of these deaths occurring in the first month of their life . The national under-5 mortality rate stands at 54 per 1000, which makes Nepal one of the least safe places to be born.such as anaemia and hypertension, and delivery complications such as prolonged or obstructed labour, are associated with a higher risk of neonatal mortality (Chalumeau et al. 2000) , as they also increase the likelihood of preterm birth, infections and asphyxia. Not surprisingly, current global health efforts to reduce mortality are focused on increasing access to, and utilization of, maternal health care services during pregnancy and delivery (Lawn et al. 2009 ).
This article evaluates one such effort: the Community-based Neonatal Care Package (CBNCP) in Nepal. The CBNCP was aimed at reducing child mortality through a range of interventions, such as the provision of a clean kit to be used at the time of delivery at home and the management of newborns' health. Nepal is one of the first countries in South Asia to pilot such a comprehensive strategy to reduce neonatal death at the national level (Kc et al. 2011) , although similar interventions have been piloted in India (e.g. Tripathy et al. 2010) and Bangladesh (e.g. Baqui et al. 2008 ) at local levels.
The details of the CBNCP, including how it was conceived and brought into the national health agenda, have been discussed extensively elsewhere (Kc et al. 2011; Poudel et al. 2012; Pradhan et al. 2012) . Therefore, I only provide a summary here. The CBNCP evolved from an extensive consultation between Nepal's government, development partners and the health community. The program's primary goal was to reduce neonatal mortality through community-based interventions. The government and three nongovernment organizations piloted the program in 10 districts across the country in 2009.
The program has seven components, ranging from broad, crosscutting approaches such as communication for changing behaviour to specific interventions such as the management of sepsis, which is the presence of bacteria and their toxins in the body due to infections of a wound. The seven components are: (1) behaviour change and communication for newborns' health, (2) promotion of institutional delivery and clean delivery practices, (3) postnatal follow up of neonates, (4) community case management of neonatal infections, (5) management of low birth weight, (6) prevention and management of hypothermia and (7) recognition and resuscitation of an asphyxiated (lacking sufficient oxygen) baby.
The key vehicles of this program are the Female Community Health Volunteers (FCHVs). The government created the FCHVs in 1988 primarily to distribute vitamin A supplements and help reduce childhood pneumonia and diarrhoea. They were subsequently instrumental in implementing the community-based Integrated Management of Childhood Illness program .
Under the CBNCP's first three components, the FCHVs were trained to provide face-to-face guidance to pregnant women about healthier delivery practices, to accompany them to a health facility for delivery and, if the delivery took place at home, attend to it along with a skilled birth attendant. The FCHVs were also trained to provide home-based postnatal care and to encourage women to visit health centres if necessary. Information on institutional delivery and clean delivery practices (if delivered a home) were also shared through local radios and social mobilizers. The fourth component was included based on a pilot done in 2007 in one of the districts, Bardia. Under this component, the FCHVs were trained to identify infections, administer oral cotrimoxazole, which helps prevent infections, and refer the sick newborns to the health centre for gentamicin injections, which reduce the spread of bacteria. Under the fifth component, the FCHVs were trained to identify cases of low birth weight among newborns using colour-coded weighing scales and refer extreme cases to health centres. The key aspect of the sixth component was to encourage women to prevent hypothermia (low body temperature) through skin-to-skin contact between the mother and her baby. This approach has been used in other lowresource settings as an alternative to conventional neonatal care (McCall et al. 2010) . The FCHVs were also trained to encourage immediate initiation of breastfeeding. Finally, under the seventh component, the FCHVs were trained to recognize asphyxia, perform step-by-step approach of initial stimulation suctioning and resuscitation using a bag-and-mask. Taken together, the CBNCP was expected to reduce mortality by identifying health problems early and by encouraging women to adopt safer delivery practices. By estimating the effect on mortality and on other intermediate outcomes, I evaluate the program on both types of results.
Methods
I use data from the 2011 Nepal Demographic and Health Survey (NDHS) for the main analysis and also the 2006 NDHS in the robustness check. The NDHS is a nationally representative survey conducted approximately every 5 years. The NDHS collects detailed information from women between the ages of 15 and 49 years about their pregnancies and births within the 5 years preceding the survey date. In addition to detailed birth information, the NDHS also collects information on women's characteristics including age, religion, highest level of schooling completed and household attributes including access to electricity, source of drinking water, type of toilet facilities and type of roofing and flooring materials. The NDHS provides a wealth index, calculated based on asset ownership using principal component analysis and associated wealth quintiles.
I evaluate the effect of the CBNCP on several outcome variables (Supplementary Appendix Table A1 ). Whether the child survived the first month of birth (neonatal mortality) is the primary outcome of interest for this article. In the survey, for all births within the preceding 5 years (including still births), women were asked where the birth took place and if the child is alive. For children who die, the NDHS provides the age of the child at death.
In exploring the intermediate outcomes, I look at the probability of institutional birth and, for births that take place at home, whether the birth was attended by a skilled professional. Both of these have been coded as binary variables. A birth that took place in a health centre, hospital or a NGO facility has been counted as an institutional birth. Likewise, a birth is assumed to be professional-attended if a health professional (doctor, nurse or another person trained on birth) was present at the time of birth. In addition, I look at the use of a clean kit during delivery (if the delivery took place at home), prenatal and postnatal visits, and intake of iron and folic acid pills and tetanus shots. The program provided the kit to all pregnant women. For prenatal and postnatal visits, I construct binary variables equal to one if, respectively, the woman made four or more prenatal visits over the course of the pregnancy and went for postnatal checkup within 2 months of delivery. For tetanus shots, the variable equals one if the woman took at least two tetanus shots during pregnancy. Two shots of tetanus during delivery, 1 month apart, are recommended by the World Health Organization (WHO) for women who have had no prior tetanus shot (WHO 2016) .
The choice of the intermediate outcome variables is driven by the program goals and evidence in the literature on the variables' association with child mortality. Access to skilled attendance at delivery is critical in reducing deaths that occur during pregnancy, delivery and the post-partum period (WHO 2016). On institutional delivery, a series of articles in the Lancet have argued in favour of adopting health centre-based intra-partum care for meeting mortality-related Millennium Development Goals (Filippi et al. 2006) . Institutional deliveries, the argument goes, may give women access to skilled service providers who are better able to diagnose and treat complications, thus reducing child mortality. In line with this argument, Maitra (2004) and Panis and Lillard (1994) find a strong effect of institutional delivery on child mortality in India and Malaysia, respectively. Beneficial effects of prenatal care on infant health outcomes have also been shown by Jewell (2007) . I look at the use of a clean kit during delivery for births that take place at home because the kit was provided through the program to prevent infections during and immediately after birth. Finally, prenatal visits, postnatal visits and the intake of iron and folic acid pills and tetanus shots are standard prescriptions that international health community, including the WHO, has provided for better health of mothers and newborns.
In evaluating the program, I capitalize on the fact that it was piloted in 10 districts in 2009. The 35 districts surrounding these 10 districts provide the counterfactual as the program was not implemented in those surrounding districts. Nepal has 75 districts. I do not include all 65 districts in which the CBNCP was not implemented in the control group so as to keep the control districts as similar as possible to the treatment districts. Instead, I only use the districts surrounding the treatment districts as the control districts, as shown in Figure 1 . Using the surrounding districts as control districts reduces the chance that treatment and control districts may be differentially exposed to another program or a different policy environment. In robustness check, I show that the results do not change when all 65 districts are included as control districts or when control districts are created based on their similarity to the treatment districts.
In order to estimate the program's effect, I employ a differencein-difference strategy where the effect of the program is identified based on the pre-CBNCP and post-CBNCP differences in outcomes between program and non-program districts.
For each of the outcomes discussed in Results section, I estimate the following equation:
In this equation, Outcome ijt is the outcome for a child i born in district j in year t, and Treat ¼ 1 if the CBNCP was piloted in district j in 2009 and 0 if it is a district surrounding one of the CBNCP pilot district. Post ¼ 1 for 2009 and after (2009, 2010 and 2011) and 0 for periods before 2009 (2006, 2007 and 2008 ). X ijt includes child's, mother's, household's and community's characteristics that are different between the treatment and control districts at the time of the survey, and those that may have influenced the outcome. v is the disturbance term. The coefficient of interest is p 3 , which reflects the effect of the program, i.e. the difference in the outcome between treatment and control districts after the program relative to the difference in the outcome before the program. The expected sign of p 3 depends on the outcome; for neonatal mortality, we expect a negative sign because the program should reduce such mortality.
The key assumption we need to make in order to interpret p 3 as an estimate of the causal effect is that, without the CBNCP, the treatment and the control districts would have experienced similar changes in the outcomes. This holds if the treatment and control districts are similar in terms of the observable factors at baseline and if there are no differences in pre-program trends in the outcomes. These assumptions are discussed in the Results section.
A brief note in the choice of covariates is in order. The covariates have been added mostly to account for differences between treatment and control districts prior to the program. However, a few covariates have been added in view of the effect they would have on the outcome of interest. For example, institutional deliveries have been found to be positively correlated with maternal schooling in other settings (Houweling et al. 2007) . Likewise, in India, women have been found more likely to give birth in a hospital when they are carrying a son than when they are carrying a daughter (Bharadwaj and Nelson 2013) , although this finding assumes that women know the gender of the child before the child is born (probing into the child's gender before delivery is illegal in Nepal). Ethnicity is also a strong determinant of health-seeking behaviour in Nepal, with disparities across ethnicities in health outcomes widening in the recent decade (RTI International 2008). Therefore, covariates such as mother's education level, sex of the child and ethnicity are included even though there is no statistically significant difference between treatment and control districts in these variables before the program went into effect in 2009. Inclusion of these covariates helps reduce the error term and improve the precision of the estimate of the program effect.
The number of districts is lower than 50. Clustering the standard errors at the district level can accounts for the lack of independence between the observations in a given district. However, the statistical significance on the coefficient needs to be interpreted cautiously when the number of districts is lower than roughly 50 (Duflo et al. 2007) . I address the small number of clusters (districts in this case) by reporting bootstrapped standard errors. In all estimation results, I report bootstrapped standard errors with 1000 iterations and seed 1, with observations drawn within individual districts. In robustness check, I show that the results do not change when an alternative bootstrapping method is used.
Results
In the sample used for analysis, the neonatal mortality rate is 34 per 1000 (Table 1) . Only 38% of births in the sample take place in health centres and, of those taking place at home, 29% are attended by skilled professionals. Of the deliveries that take place at home, only 19% use a clean kit. Approximately 55% of women make at least four prenatal visits to the health centre and 50% make a postnatal visit within 2 months of delivery. Roughly 80% of women take folic acid/iron tablets during pregnancy (the survey does not ask for information on iron tablet and folic acid tablet intakes separately). Approximately 47% of the children are boys. The average birth order is 2.6, close to Nepal's fertility rate. Mother's average education level is 3.5 years, which attests to the necessity of programs such as the CBNCP for communication and health behaviour change in Nepal. Mother's age at first birth is about 20 years. About 20% of the children are from households in urban areas, 46% have access to piped water, 67% to electricity and 46% to a toilet. Approximately 51% of children are from the poorest two quintile households based on the wealth index. Mothers of about 55% of children identify getting to the nearest health centre, which on average is 55 min away from home, as a problem for them. The numbers reported in this paragraph are not weighted for sampling probability as the available weights are based on the overall national sample. Therefore, they are not nationally representative.
Before the CBNCP went into effect in 2009, the treatment and control districts are similar in the majority of the aspects (see Table 2 for the covariates and Table 3 for the outcomes). A join test of all differences, based on a regression of Treat on all covariates at baseline with standard errors clustered at the district level, shows that the treatment and the control districts are not different from one another (P-values are reported in the final row of each table). However, there are statistically significant differences between the two categories of districts in terms of birth order of the child, urbanicity, access to water, access to electricity and the distribution of wealth. A greater share of households in the treatment districts are from urban areas and have access to electricity. Urban households have fewer children than rural households which the lower birth order of a child in the treatment districts in the survey reflects. The treatment districts also have disproportionately more households in the richer wealth quintiles (quintiles 4 and 5). In contrast, a greater share of households in the control districts have access to water, which may be reflective of water shortages in urban areas.
The treatment and control districts are also different in terms of the proportions of institutional deliveries and the proportion of skilled professional-attended births (Table 3) . I assume that, after controlling for differences in the covariates, the treatment and the control districts are similar in terms of the outcomes. This assumption generally seems to hold as shown later by the statistically insignificant coefficient on Treat (p 1 Þ.
In order to check if there are different trends in neonatal mortality in treatment and control districts before the program went into effect, I conduct a formal test of the differential time trends in the analytical sample. More specifically, following Antwi et al. (2013) , I estimate a regression of the key outcomes of interest on an interaction term between treatment and birth year for the years before 2009 and control for the set of covariates used in the subsequent analysis. A statistically significant coefficient on the interaction term would indicate that, conditional on the covariates, the trends in outcomes between treatment and control districts are different before the program. Supplementary Appendix Table A2 shows the coefficients from this analysis. The coefficients are all statistically insignificant at 5% level, implying that once I control for the covariates, the treatment and control districts can be assumed to have similar trends in outcomes before the program went into effect.
In Table 4 , I show coefficient on the main effects and the interaction term (p 1, p 2 and p 3 ) from a Linear Probability Model (LPM) estimated on Equation (1) for each outcome. Each column represents a separate regression. All regressions include child-related, motherrelated, household-related and community-related covariates as well as the district and birth-year fixed effects. The coefficients should be read as the percentage point change from baseline given in Table 3 . The causal effect of the program on an outcome is the coefficient on the interaction term (p 3 ) corresponding to the regression for that outcome.
In all regressions, the coefficients on the covariates (not shown) have the expected signs and magnitudes. I find, for example, that twins are more likely to die than singletons and that children born to mothers who were older at their first birth are less likely to die than their respective counterparts. The estimated effect of the program is also stable across specifications that control for various characteristics of the child, the household, and the community (illustrative example for neonatal mortality as the outcome are in Supplementary Appendix Table A3 ). Relative to the control districts, neonatal mortality in treatment districts decreased by about 1.6 percentage points due to the program, but the coefficient is not statistically significant at 5% (Table 4) . In robustness check, I perform a power calculation to show that the lack of a statistically significant effect on neonatal mortality is unlikely to be due to the sample size. The value of p 1 is For some outcomes, the final number of observations in the main results table (Table 4) differ from the number of observations reported here because some observations may drop because of perfect collinearity. For antenatal visits, postnatal visit, and the uptake of iron/folic acid, missing values have been coded as zero before estimating the regression model. Therefore, for those outcomes, the sample size reported in Table 4 is higher than reported here.
Source: Author's calculations using MOHP (2012). Note: The numbers reported in this table are not weighted for sampling probability as the available weights are based on the overall national sample.
À0.013, meaning that controlling for the covariates, mortality in treatment districts was about 1.3 percentage points lower than in the control districts before the program started. The coefficient is not statistically significant at 5%. On average, neonatal mortality fell by about 1.6 percentage points after the program relative to before (coefficient on Post is À0.016). However, this improvement could be due to several other factors that changed during the period. The R 2 is 0.046 meaning that about 5% of the variation in mortality is captured by the covariates. Unfortunately, the dataset does not provide information on a few other factors critical to reducing mortality, such as food availability. Nonetheless, this R 2 value is similar to one found in other studies that model neonatal mortality (e.g. Chari and Okeke 2014) . Looking at institutional birth, the first row of the second column of Table 4 reflects the pre-program difference in this variable between treatment and control districts after controlling for the covariates. The difference is statistically insignificant. For all districts, on average, the institutional deliveries increased by as much as 20 percentage points during the period from the baseline of about 32%. The change is statistically significant. However, the effect of the program is small and statistically insignificant, as shown by the coefficient on the interaction term. The effect on professionalattended deliveries was also low and statistically insignificant. The R-squared values in for models with outcomes other than neonatal mortality are much larger than the one in the model for neonatal mortality, potentially reflecting the direct effect that a program such as the CBNCP can have on behavioural outcomes-unlike in the case of mortality where additional events after birth may be influential (and thus a smaller share of variation in mortality is explained by the CBNCP compared to the variation in other outcomes).
One area in which the program had a significant effect is the use of a clean kit during delivery for births that took place at home. Evaluating the effect on the use of a clean kit is important because many newborns die due to infections around the time of birth and because a kit was provided to pregnant women through the CBNCP. Controlling for the covariates, there was a statistically significant preprogram difference in the use of a clean kit between treatment and control districts. The use of a clean kit declined during the period, although by a statistically insignificant amount. The program's net effect is evident in the coefficients in the interaction term, which shows that the program increased the use of a clean kit by about 10 percentage points (at the baseline of 22%). The effect is statistically significant at 5%. Notes: This table compares the key characteristics of the individuals in the treatment and the control district before the program went into effect. Standard deviations in parentheses. Ho: the means are not different. P < 0.05: reject null at 5%. The P-value reported in the last row is from a regression of treatment on all covariates. The standard errors in that regression are clustered at the district level.
Source: Author's calculations using MOHP (2012). Notes: This table compares the key characteristics of the individuals in the treatment and the control district before the program went into effect. Standard deviations in parentheses. Ho: the means are not different. P < 0.05: reject null at 5%. The P-value reported in the last row is from a regression of treatment on all outcomes. The standard errors in that regression are clustered at the district level.
Source: Author's calculations using MOHP (2012). *P < 0.10, **P < 0.05, ***P < 0.01. This table shows results from estimating Equation (1), separately for each outcome. Therefore, each column represents a separate regression. Bootstrapped standard errors (with 1000 reps and seed 1), with observations selected by district, are reported in parenthesis below the coefficient. All individual, parental, household and community controls are included in all specifications. Child-related covariates include gender, month of birth, twin status and birth order. Mother's characteristics include education and age at first birth. Household characteristics include wealth index, access to water, access to electricity, access to latrine, whether the household reported having trouble getting to the hospital, ethnicity and whether the household is urban. In addition, all regressions include district and birthyear fixed effects.
The sample size reported here are close to the numbers reported in Table 1 . The key differences are for institutional births (where the model is estimated only on those born at home). For the outcomes in the second set, the missing values have been coded as zero before estimating the model. Encouraging prenatal visits by pregnant women was an integral part of the program. The program increased the percentage of pregnancies with at least four prenatal visits by about 9 percentage points (mean at baseline ¼ 51%). The effect is statistically significant at 1%. There was a pre-program difference in the proportions of women who went for at least four prenatal visits in treatment and control district, as well as a general rise in women's visit to health care centres for prenatal visits during the period even without the program, as shown by the positive, statistically significant p 1 and p 2 . On the other hand, the program did not increase postdelivery checkups within two months of birth, although there was a significant rise in such check-ups generally during the period.
Although the program increased prenatal visits, there was no increase in the probability of taking folic acid or iron tablets during pregnancy or after delivery. There was also no increment in receiving tetanus vaccines-a WHO recommendation for all pregnant women who have not had tetanus shots before.
Robustness check
It is possible that the positive effect of the CBNCP observed above on the use of a clean kit and prenatal visits, and the lack of effect on other outcomes, is not due to the CBNCP but some other event occurring in the treatment districts. (Table 5) . If the estimated effect earlier was due to some underlying characteristics of the program districts and not the program itself, the interaction term in Table 5 could have been statistically significant.
A second possibility is that the results are driven by the choice of the specification (i.e. the use of LPM over a logistic or probit model). To test this, I estimate Equation (1) for all outcomes using logistic regression, instead of an LPM. I estimate the interaction effects using Ai and Norton (2003) . The results (not shown here) are consistent with the results from the LPM: the program had a positive effect on the use of a clean kit at the time of birth (statistically significant at the 10% level) and a strong, positive effect on prenatal visits (statistically significant at the 1% level), and no effect on other outcomes.
A third possibility is that the results are influenced by the choice of the control districts. Recall that, in this analysis, the districts surrounding the program districts are taken as the control districts. An alternative is to take all non-program districts as control districts. In doing so, I find that the program and the non-program districts differ in a greater number of characteristics (Supplementary Appendix Tables A4 and A5) and that the causal effects of the program (Supplementary Appendix Table A6 ) are similar to those reported in Table 4 . The lack of statistically significant effect on neonatal mortality for the national sample suggests that the lack of statistical significance in Table 4 is unlikely to be due to sample size. In the overall sample, the mean mortality for treated and untreated individuals is 0.023 and 0.037, respectively. The corresponding Bootstrapped standard errors (with 1000 reps and seed 1), with observations selected by district, are reported in parenthesis below the coefficient. All individual, parental, household and community controls are included in all specifications. Child-related covariates include gender, month of birth, twin status and birth order. Mother's characteristics include education and age at first birth. Household characteristics include wealth index, access to water, access to electricity, access to latrine, whether the household reported having trouble getting to the hospital, ethnicity and whether the household is urban. In addition, all regressions include district and birthyear fixed effects. standard deviations are 0.149 and 0.189. Assuming the ratio of treated observations to untreated ones of 4.7 (based on actual numbers), the number of observations required to detect the effect above with 80% power at the 10% level is 5, 102, close to the sample size of 5, 003. Put differently, the effect on neonatal mortality would have been detected at least at the 10% significance level when using the national sample. Poudel et al. (2017) have used another approach, in which the set of control districts is created by comparing the districts' overall characteristics to that of the program districts. To create the set, the authors use eight district-level indicators (life expectancy, literacy, school enrollment, gross domestic product, urban population, 'district rank score', road density and 'donor presence'). Using their set of control districts, I find that the program and the non-program districts differ in as many baseline characteristics as in my approach and the sample size falls by approximately 50% (Supplementary  Appendix Tables A7 and A8 ). Not surprisingly, when this sample is used, there is no statistically significant effect of the program in any of the outcomes (Supplementary Appendix Table A9 ). Strikingly, the estimated effect on neonatal mortality in this sample (a decrease of 1.9 percentage points) is similar to the one reported in Table 4 (a decrease of 1.6 percentage points).
A final possibility is that the significant effect on the use of clean kits and prenatal visits-the two outcomes where the effect is significant-is due to insufficient correction for the small number of districts in the analytic sample. Cameron et al. (2008) argue that 'the usual way that the bootstrap is used, to obtain an estimate of the standard error, does not lead to improved inference with few clusters as it does not provide asymptotic refinement ' (p. 424) . One fixup is to bootstrap the t-statistic and use the distribution of the t-statistic over the bootstrap sample for inference-as opposed to bootstrapping the standard errors. The P-values on the estimated effects of the program [the coefficient on the interaction term in Equation (1)], reported in Supplementary Appendix Table A10 , show that the alternative bootstrapping method does not change the results, except marginally for neonatal mortality.
Discussion and conclusion
In this article, I evaluated a community-based neonatal intervention aimed at reducing neonatal mortality in Nepal. Earlier studies in developing countries have generally found reduction in neonatal mortality from similar programs (see Lassi and Bhutta 2015 for a review). In Nepal, using data from a randomized trial in Makwanpur district, Manandhar et al. (2004) find a significant reduction in neonatal mortality. In contradiction to these studies, I find that the program had no effect on neonatal mortality, the primary outcome the program aimed to influence. There is also no evidence that the program increased institutional deliveries or the skilled-professional attended births. However, by providing a clean kit to be used at the time of delivery, the program encouraged cleaner delivery practices for births that took place at home. The program also encouraged pregnant women to go to the health facilities for prenatal checkups. Such effects, however, are not seen in the uptake of iron pills, folic acid and tetanus shots.
The findings in this article should be understood in light of a number of caveats. First, although I have used institutional delivery and skilled birth attendance as some of the intermediate outcomes through which the CBNCP may influence neonatal mortality, the causal link between institutional delivery and skilled birth attendance and mortality is still being debated in the literature. Walraven and Weeks (1999) argue that the skilled attendant in the local health facilities may be no more skilled than the traditional community midwife. Likewise, Harvey (2007) find significant skill gaps in a study of skilled birth attendants in Benin, Ecuador, Jamaica, Rwanda and Nicaragua. They find that knowledge of a procedure by health workers did not necessarily lead to the correct application of the procedure. If the FCHVs or local health workers were not trained adequately in the CBNCP, simply having them present at the time of delivery, or even taking women to health centres for delivery, may not help reduce mortality.
Second, the baseline differences between treatment and control districts shown in Tables 2 and 3 are the differences for households and for women of children born before 2009 reported in 2011 (the time of the survey). My empirical strategy assumes that the differences in the covariates are time-invariant, and thus that the difference observed in 2011 for children born before 2009 is in fact the actual difference in 2009. If individuals in treatment and control districts have different recall bias, the baseline characteristics may be less similar than those reported here. For example, it is possible that women in treatment districts are more likely to keep their health records and records of their child's health since they are in urban areas, and as such they might provide more accurate information than women in control districts. In that case, the identifying assumption is partly violated.
Third, another program, called the Safe Delivery Incentive Program (SDIP), which was implemented throughout Nepal in 2009, may have interacted differently with treatment and control districts owing to initial differences in the distribution of wealth among households in the two categories of districts. On the one hand, the delivery and transportation incentives provided through the SDIP may affect poorer households (and hence control districts) more since those incentives constitute a higher share of their income. On the other hand, the incentives may be small enough to affect only the households with some level of existing resources. Such households may be more evenly distributed among control and treatment districts ( Table 2 shows that the treatment and control districts have a similar share of households in the third wealth quintile), thus there would be limited, if any, differential effect of the SDIP on treatment and control districts.
Finally, in the DHS, the geographic coordinates for urban clusters are displaced by up to 2 km while the rural clusters are displaced by up to 10 km in order to ensure respondent confidentiality. My analysis assumes that the clusters fall within their own district even after this displacement.
Despite these limitations, this study estimates a causal effect of the program using a rigorous econometric technique, demonstrating how publicly-available secondary data can be leveraged to evaluate a program. Like in many developing countries, the lack of effects of this community-based effort on many outcomes can be linked to supply-side constraints such as shortage of health workers and medicines. It is possible, for example, that women visited health centres more often than before in response to the FCHVs' persuasion, but when they went to the health centres, there may not have been anyone to administer tetanus shots, or the facility may have run out of supplies. Likewise, pregnant women may be fully aware that it would be safer to deliver a baby at a facility, but the time and monetary costs of going to the facility at the time of delivery may be too high. The need to improve the quality of care in health facilities in Nepal has also been highlighted by other studies (including in this journal; e.g. Pradhan et al. 2012) .
Improving some of the outcomes evaluated here may require improvements in areas beyond the health sector. For example, the lack of the program's effect on institutional birth may reflect the relative difficulty in taking women to a facility in Nepal's difficult geographic terrain. In the analysis sample, about 55% women report that getting to the health facility is difficult for them. This figure is for all women in the sample irrespective of their current pregnancy status and would likely be higher if the question on difficulty in getting to the health centre was asked at the time of delivery. Improving quality of care in facilities, or providing financial incentives, alone are unlikely to raise institutional births after a point, particularly in hilly and mountainous areas.
The fact that the program had a positive effect on outcomes related to behaviour either before or during the delivery (prenatal visits to the health centre and the use of clean kits) but no such effect on outcomes related to behaviour after the delivery (e.g. post-natal visits) also suggests that the FCHVs may have been too focused on promoting safe delivery only up to the time of birth while post-delivery behaviour was overlooked. Although this is an area for further research, it is consistent with the argument (made, for example, in Pradhan et al. 2012 ) that the quality of the FCHV's work may have been compromised in some tasks due to their overstretched workload.
More generally, it is worth noting here that the FCHVs were created in the late 1980s when the demographic, cultural and economic scenario of the country was vastly different from the scenario now. Women of child-bearing age in Nepal are now more educated and more informed about their health than they were three decades ago. Conversely, the modality in which the FCHVs operate has not been changed in any substantive way from the time the first cohort was recruited. A recent survey by the author in Chitwan district showed that only 28% FCHVs have completed grade ten (equivalent to sophomore year of school in the US) and >25% of them have been working as FCHVs from the late 1980s (under review). Although the FCHVs tend to be more educated than women of their own age in rural areas, they are now supporting younger women who are more educated and with better access to technology and information about health. The empowerment aspect that was driving the work of the FCHVs in earlier years of their mobilization may, thus, be gradually be eroding. This is an important area for future research. The FCHVs have been praised in the international development community for their success in reducing child and maternal mortality (Center for Global Development Mimeo). The findings showing the lack of an important program's effect on intended outcomes, where they were the key vehicles, suggests that it is now critical to re-examine their role, including the incentive structure (they are currently not paid a salary and only provided with certain benefits with an assumption that their empowerment drives their work) and the composition. The disease burden is shifting rapidly in Nepal from communicable to non-communicable conditions such as hypertension, diabetes and cardiovascular diseases (Mishra et al. 2015) , for which Nepal's health system is ill-prepared. It is not clear if the FCHVs can continue to fill the gap in service delivery for the emerging medical conditions as well. This makes the examination of their role all the more important.
